midblastula transition and have been shown to be essential for organizer formation and induction of goosecoid (Gsc) in the organizer. To investigate the transcriptional mechanism of Sia and Twn, we performed in vitro biochemical and in vivo transcriptional activation analyses. EMSA and DNase footprinting reveals that Sia and Twn bind as homo-or heterodimers to the proximal element of the Gsc promoter, and the homeodomain is necessary for this dimerization. In Sia, amino acids 40 -75 are critical for its transcriptional activation; in Twn, the activation domain maps to a similar position. Ongoing experiments include chromatin immunoprecipitation assays to confirm binding of Sia and Twn to the Gsc promoter in vivo as well as the identification and characterization of cofactors that may cooperate with Sia and Twn in the establishment of the organizer. Defining the mechanism by which Sia and Twn activate transcription of Gsc will further elucidate how the temporal and spatial regulatory strategies establish and maintain the Spemann organizer. Endoderm, one of the three major germ layers, forms internal organs including pancreas, liver and lung during development. A number of signaling molecules and their downstream transcription factors are involved in the process of endoderm development. In the nucleus, these transcription factors bind specific DNA sequences and regulate the expression of groups of target genes which build endoderm tissues. The exact transcriptional response in each cell must be finely and dynamically controlled depending on the exact spatial and temporal cellular context. To begin understanding these processes, we intend to use Xenopus tropicalis as a model system to study the transcription dynamics during endoderm development. We plan to apply chromatin immunoprecipitation (ChIP) analysis on genomic scale, thereby identifying target genes of major endoderm transcription factors such as GATA4 and 6, Sox17, FoxA2, Mix, and Sox7. Currently, we are designing and generating a Xenopus promoter array and testing ChIP techniques with tissue samples obtained at different stages. With these tools, we will be able to describe the transcriptional programs that underlie the endodermal lineage. Moreover, since this analysis will be carried out in different spaces and times within developing endodermal tissues, it will provide us with a unique look at how these transcriptional programs are dynamically regulated to form a complex series of tissues.
midblastula transition and have been shown to be essential for organizer formation and induction of goosecoid (Gsc) in the organizer. To investigate the transcriptional mechanism of Sia and Twn, we performed in vitro biochemical and in vivo transcriptional activation analyses. EMSA and DNase footprinting reveals that Sia and Twn bind as homo-or heterodimers to the proximal element of the Gsc promoter, and the homeodomain is necessary for this dimerization. In Sia, amino acids 40 -75 are critical for its transcriptional activation; in Twn, the activation domain maps to a similar position. Ongoing experiments include chromatin immunoprecipitation assays to confirm binding of Sia and Twn to the Gsc promoter in vivo as well as the identification and characterization of cofactors that may cooperate with Sia and Twn in the establishment of the organizer. Defining the mechanism by which Sia and Twn activate transcription of Gsc will further elucidate how the temporal and spatial regulatory strategies establish and maintain the Spemann organizer. Endoderm, one of the three major germ layers, forms internal organs including pancreas, liver and lung during development. A number of signaling molecules and their downstream transcription factors are involved in the process of endoderm development. In the nucleus, these transcription factors bind specific DNA sequences and regulate the expression of groups of target genes which build endoderm tissues. The exact transcriptional response in each cell must be finely and dynamically controlled depending on the exact spatial and temporal cellular context. To begin understanding these processes, we intend to use Xenopus tropicalis as a model system to study the transcription dynamics during endoderm development. We plan to apply chromatin immunoprecipitation (ChIP) analysis on genomic scale, thereby identifying target genes of major endoderm transcription factors such as GATA4 and 6, Sox17, FoxA2, Mix, and Sox7. Currently, we are designing and generating a Xenopus promoter array and testing ChIP techniques with tissue samples obtained at different stages. With these tools, we will be able to describe the transcriptional programs that underlie the endodermal lineage. Moreover, since this analysis will be carried out in different spaces and times within developing endodermal tissues, it will provide us with a unique look at how these transcriptional programs are dynamically regulated to form a complex series of tissues. All vertebrates use a highly conserved organizer tissue to establish their basic body plan. Mouse organizer function is divided between distinct cell populations: the early and midgastrula organizer contribute to anterior mesendoderm and the late organizer (node) gives rise to posterior notochord. Foxa2 and Not are highly conserved transcription factors that are expressed in the organizer and although their general function has been conserved in vertebrates there has been divergence in their influence. Mouse Foxa2 is required for the formation of the organizer, and its derivatives and null embryos die between E7.5 and 9.5. A Foxa2 mutation in zebrafish (monorail) gives a less severe phenotype; notochord and floor plate form; however, the latter fails to differentiate. A Not mutation was first identified in zebrafish (floating head) by its requirement for notochord formation. Not homozygous null mice have only partially penetrant notochord defects from E10.5 onward, and 20% are actually viable. We hypothesized that Foxa2 and Not genetically interact in the organizer and reduction of Foxa2 gene dosage in a Not null background would generate a novel and more severe phenotype. NotÀ/À;Foxa2+/À mice have complete loss of posterior notochord, consequently fail in embryonic turning and CNS patterning, and die between E8.5 and 10.5. The defects observed in these mutants correlate with the lineage allocation model of late node cells to notochord caudal to somites 3-4. Developmental mechanisms patterning gnathostome appendage endoskeletons exhibit surprising molecular conservation given the diversity of anatomical variation achieved. Sonic hedgehog (Shh), for instance, controls the anteroposterior (A/ P) polarity of developing tetrapod and ray-finned fish appendages through asymmetric expression by posterior fin/ limb bud mesoderm. Appendage-specific Shh expression is controlled by a conserved DNA regulatory element. Retinoic acid (RA) regulates fin/limb Shh expression, and ectopic treatment can trigger mirror-image skeletal duplications.
Chondrichthyans reportedly lack both Shh expression in developing appendages and appendage-specific regulatory elements, suggesting an Shh-independent mechanism of fin patterning. We re-examined the role of Shh in developing skate and shark appendages and show that Shh is expressed by posterior mesoderm of both paired and unpaired fins. We identified appendage-specific regulatory elements in several chondrichthyan species, which exhibit striking conservation with osteichthyan orthologs. Lastly, RA treatment results in both ectopic anterior Shh expression in the fin and mirrorimage skeletal duplications. Conserved Shh expression, regulation, and function in developing gnathostome fins/limbs confirm its fundamental role in vertebrate appendage patterning and have implications for understanding the evolution of appendage pattern. doi:10.1016/j.ydbio.2006.04.202 
